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IN THE CLAIMS 

1 . (Currently Aroended) A method of nmnufaciuring a rigid foam comprising: 

incorporatiiig nano-particles into a polymer melt> said nano-particles being selected 

fiom th e group conQioting of nano-clays, calcium caibonate^ intercalated graphites and 

expanded graphite s and having a particle size in at least one dimension less than 1 00 ; 
incorporating a blowing agent into the polymer melt under a first pressure and at a 

first temperature; 

extruding the polymer mejt under a second pressure and at a second temperature, the 
second pressure and second temperature being sufficient to allow the polymer melt to expand 
and form a foam; and 

cooling the foam to form a foam product havhig an average cell size, said average cell 
size being greater than approximately 60 ^un and having a monomodal -cell size distribution; 
wherein said polvmer melt includes an alkenvl aromatic polvmer material . 



2. (Currently Amended) A method of manufacturing a rigid foam according to claim 1^ 
whefeia: 

wherein the polymer includes a major portion of at least one aDcenyl aromatic 
polymer selected fhwn a group con s isting of a Ocenyl aromatic homopolymers, copolymers of 
alkenyl aiomatic compounds and copolymerizable etfaylenicaBy unsaturated comonomers. 



3. (Currently Amended) A method ofmanu&cturing a rigid foam according to claim 2^ 
wherein : 

wherein t he polymer includes a major portion of at least one alkenyl aromatic 
polymer selected from the group consisting of the polymerization products of styrene, 
a-meAylstyrene^ chlorostyxene^ bromostyrene, ethylstyrene, vinyl benzene and vmyl toluene; 
and 

a minor portion of a non-alkenyl aromatic polymer. 

4. (Currently Amended) A method of manufacturing a rigid foam according to claim 3? 
wherein t he polymer includes at least 80 wt% polystyrene. 
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5. (Currently Amended) A method of manufacturing a rigid foam accoiding to claim 2; 
wher e in : 

wherein the blowing agent includes at least one composition selected finom a-^^di^ 
consisting of a liphatic hydrocarbons having 1 -9 carbon atoms, halogenated aliphatic 
hydrocarbons having 1-4 carbon atoms, carbon dioxide, nitrogen, water, azodicarbonanude 
and p-toluenesulfonyl. 

6. (Currently Amended) A method of manufacturing a rigid foam according to claim S; 
wherein : 

wherein the blowing agent includes at least one composition selected from q group 
oonoioting of mediane, methanol, ethai^, ethanol, propane, propanol, n-butane, isopentane, 
carbon dioxide, nitrogen, water, azodicarbonamide, p-toluenesulfonyl, HCFC-142b and 
HCFC-134a. 

7. (Original) A method ofinanufactuiing a rigid foam according to claim 2, further 
comprising: 

incorporating an additive into the po^er melt before forming the foam. 

8. (Currently Amended) A method of manufacturing a rigid foam accoiding to claim 7? 

wherein t he additive includes at least one composition selected fiom a group 
oonoisting of flame retardants, mold release agents, pigments and iilleis. 

9. (Currently Amended) A me&odofmanu&cturing a rigid foam according to claim 2? 
wher e in: 

wherein t h e nono particl e s have a minimum dimension of loco than about - lOO nm and 
said nano-clays are fiirQier selected from th e group consioting of intercalated clays and 
exfoliated clays. 
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1 0. (Currenily Amended) A meHiod of manu&ctuxii^ a ligid foam according to claim 9? 

V* JUVX ViU* 

wherein the nano-particles are incorporated into the polymer meh at a rate ejR)etween 
0.01 and 10 weight percent, based on polymer weight. 

11. (Currently Amended) A method ofmanu&ctuiing a rigid foam according to claim 9^ 
wh e r e in : 

wherein flie nano-particles are incoiporated into the polymer melt at a rate efbetween 
0.5 and 5 weight percent, based on polymer weigjit 

12. (Cunently Amended) A metfiod of manufecturing a rigid foam according to claim 

wherein t he nano-particles include a major portion of nano-MontmoTillonite (MMT); 
and ^ 

the polymer includes a major portion of polystyren©^?S)v polyethylene-^ or 
polymethyl me&acrylat e (PMMA) , 

1 3. (Currency Amended) A method of manufacturing a rigid foam according to claim 
10 , wherein : 

wherein..flie nano-particles are formed by a technique selected from a group consisting 
of intercalation with polystyrene, in-situ polymerization of polystyrene-<I^ or polymethyl 
methacrylat e " (PMMA) witfx a surface modified nano-Montmorillonitp (MMT), and 
exfoliation of expandable graphite particles in a polystyrene or polymethyl methaciylate 
matrix. 
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14. (Previously Presented) A method of manufacturing a rigid foam accordhig to claim 
2, wherein: 

the average cell waU thickness is less than about 10 >im; 
the average strut diameter is less than about 20 \im; 
the cell orientation is between about 0,5 and 2.0; and 
the foam density is less than about 100 kg/to?, 

1 5. (Original) A method of manufacturing a rigid foam according to claim 1 4, wherein: 
the average cell size is between about 60 and about 120 ^m; 

the average cell wall thickness is between about 0.2 and about hO \im; 
the average stmt diameter is between about 4 and about 8 jiim; 
the cell orientation is between about 1.0 and about 1.5; and 
the foam density is between about 20 and about SO kg/xc?. 

16. (Original) A method ofmanufactuiing a rigid foam according to claim 2, further 
comprising: 

incorporating a conventional nucleation agent into the polymer melt at a rate of less 
than about 2 weight percent based on polymer weight 

17. - 20. (Canceled) 

2] . (Currently Amended) A method of manufacturing a monomodal ri gid foam 
comprising: 

incorporating acicular nano-narticle s and at least one nucleating agem into a polymer 
mel t said nano-particles having a particle size in at least one dimension less than 1 00 : 

adding a blowing agent to said polymer melt under a first pressure and at a first 
temperature; 

extruding said polymer melt under a second pressure and at a second temperature, 
said second pressure and said second temperature being sufiicient to allow said polymer melt 
to expand and form a foam; and 

cooling said foam to form a foam produc t having a monomodal cell gizo disuibutioni 
wherein said polymer melt includes an alkenvl aromatic polvmer material. 
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22. (Canceled) 

23. (Previously Presented) The method of claim 21, wherein said foam has a cell 
orientation of at least about 1 .2. 

24. (Currently Amended) A metfiod of manufacturing 8 rigid foam comprisii:^: 
incorporating nano-particles into a polymer meh, said nano-particles being selected 

fiom at loogt ono rmno particle goloctcd j 6rom calcium carbonate, intercolcot e d i ntercalated 
graphite$[[,]] and expanded graphites; 

adding a blowing agen t and at least one nano-parttclc nucleating agent to said 
polymer melt under a first pressure and at a first temperatur e, said nano-naiticles having a 
particle size m at least one dimension less than 1 00 : 

extmding said polymer melt under a second pressure and at a second temperature, 
said second pressure and said second temperature heUxjig sufScient to allow said polymer melt 
to expaiMl and form a foam; and 

cooling said foam to form a foam produc t hQ ¥ ing on average cell s ize geatof ft » 
about 60 ^im; 

wherein said polvmer melt includes an alkenvl aromatic polymer material . 



Page 6 



PAGE 7/17'R(»DAT9/a(2(l0610:$8:17AM [Eastern Day^^^ 



